We study the effects of tax shocks on the budget and external deficits for 16 industrialized countries over the post-1975 period. Our structural approach is based on a tractable small open-economy model where a tax cut innovation generates a budget deficit. In turn, the budget deficit affects the external deficit by two distinct channels. The demographic channel works through the overlapping-generation structure of the model. The forecasting channel works through the dynamic structure of the model. Our empirical analysis documents that tax shocks generate significant positive comovements between the budget and external deficits. We also find that both the demographic and forecasting channels are important to explain the comovements.
Introduction
The last few years have seen renewed interests on the impact of government budget deficits on the economy, and in particular on external deficits (e.g. Bartolini and Lahiri 2006; Beetsma, Klaassen, and Giuliodori 2008; Bussiere, Fratzcher, and Muller 2005; Chinn 2005 ; Muller 2006 and . One view is that large budget deficits reduce aggregate savings and generate external deficits. This is often coined the twin deficits hypothesis. The empirical support for this view in international data, however, is slim. As shown in Figure 1 , the budget and external deficits series do not display a homogenous pattern of positive comovements among industrialized countries.
In part, the lack of homogenous evidence of twin deficits occurs because the raw data jointly captures the effects of several shocks. These shocks may simultaneously push the budget and external deficits in different directions. To isolate the effects of specific shocks, we use a structural approach. The approach is based on a tractable small open-economy model with overlapping generations for which the solution takes the form of restricted vector autoregressions (VARs) . We employ the model to verify whether fiscal policy shocks generate positive comovements between the budget and external deficits. The fiscal policy shocks correspond to tax shocks because they are innovations of the budget deficit that are orthogonal to government expenditures. In the model, a tax cut innovation raises the budget deficit. In turn, the increase in the budget deficit may affect the external deficit via two distinct channels. The demographic channel is standard in overlappinggeneration models. In these models, consumers can shift a portion of their future tax burden to unborn generations. As a result, a tax cut innovation raises consumer's wealth and aggregate consumption, lowers aggregate saving, and raises the external deficit.
The forecasting channel is less standard, but occurs in most dynamic models. In such models, agents require forecasts of future variables to make optimal choices. As long as the budget deficit contains information useful to forecast the future, it will affect optimal choices and thus the external deficit. As an example, consider the starve-the-beast hypothesis (Bartlett 2007, Romer and Romer 2008) . If this hypothesis holds, a current tax cut starves the beasts (by reducing government income) and eventually forces future reductions in government expenditures. As a result, a tax cut innovation raises consumer's wealth and aggregate consumption, lowers aggregate saving, and raises the external deficit.
Our structural approach improves on the existing literature in several ways. First, because of its tractability, our approach permits a comprehensive study. Our empirical work uses data for 16 industrialized countries over the period. The sample includes an Asian country (Japan), an Australian country (Australia), 12 European countries (Austria, Denmark, Finland, France, Germany, Italy, Netherlands, Norway, Spain, Sweden, Switzerland, and United Kingdom), and 2 North American countries (Canada and United States). Although we make international comparisons, we mainly focus our analysis on the Scandinavian countries (Denmark, Norway, and Sweden) plus Finland. This emphasis simplifies the exposition without loss of generalities, because these countries exemplify the disparity found across all the 16 countries. For example, Norway and Sweden display positive comovements between the budget and external deficits, while Denmark and Finland do not (see Figure 1) . Second, our approach allows us to isolate tax shocks. The ability to eliminate the effects of other shocks is crucial to verify whether tax shocks generate positive comovements between the budget and external deficits. To highlight the importance of this exercise, we report the correlation between the deficits for two cases. For the first case, we simply compute the correlation from the raw data. For our countries, these unconditional correlations do not display a specific pattern. For example, we document a large positive and statistically significant unconditional correlation between the budget and external deficits for Norway and Sweden, but only a small and insignificant unconditional correlation for Denmark and Finland. For the second case, we compute the correlations as if the economy was hit only by tax shocks. The resulting conditional correlations display an obvious pattern consistent with twin deficits. The conditional correlations are large, positive, and significant for all countries. For example, the conditional correlations are 0.967 for Denmark, 0.977 for Finland, 0.812 for Norway, and 0.968 for Sweden.
Third, our approach allows us to study the propagation of tax shocks on both bud-get and external deficits of the different economies. We find that the large conditional correlations are attributable to the positive responses of both deficits to a tax cut over most horizons. A tax cut innovation generates a positive impact response of the budget deficit for all countries, and a positive impact response of the external deficit for most countries. For the countries that do not display the positive impact response, the external deficit rises sharply soon after impact. Over time, the positive responses of the budget and external deficits are persistent. In addition, we document that the tax cut has important effects on the public and external debts for all countries. For example, after a decade, a tax cut innovation that creates a contemporaneous currency unit budget deficit generates an external debt of roughly 61 currency units in Denmark, 35 currency units in Finland, 60 currency units in Norway, and 44 currency units in Sweden.
Finally, our structural approach allows us to disentangle the effects of tax shocks.
Our tractable small open-economy model embodies demographic and forecasting channels by which tax shocks affect the economy. Importantly, our approach allows us to study each channel separately, because the model nests versions with and without each channel.
Our analysis reveals that both channels are important to understand the mechanisms by which a tax cut generates positive comovements between the budget and external deficits.
Both channels work to produce positive conditional correlations between the deficits, and to propagate the tax shocks through time. We document that the forecasting channel explains the shape of the responses of the external deficit, while the demographic channel explains the amplitude of the responses.
The paper is organized as follows. Section 2 presents the structural model and discusses the different channels by which a tax cut affects the external deficit. Section 3 presents the predicted VARs implied by the structural model. Section 4 discusses our empirical results. Section 5 concludes.
A Small Open Economy
Our small open-economy model is based on the overlapping-generation model of Blanchard (1985) . The model yields solutions where the budget deficit affects the external deficit via two distinct channels.
The Model
The demographic structure of the small open economy is as follows. We define the birth rate to be p and the survival probability to be (1 − p). Thus, the period t size of a cohort that was born at any time s ≤ t is P s,t = p(1 − p) t−s , where P s,s = p and total population is P = t s=−∞ P s,t = 1. As a result, the economy is populated by overlapping generations of consumers when 0 < p < 1, but populated by a representative infinitely-lived consumer when p = 0. Also, note that as a convention variables indexed by s and t refer to cohortspecific variables, while variables indexed only by t refer to aggregate variables.
At time t, a consumer from the cohort that was born at time s chooses a stream of consumption to solve
The term E t is the expectation operator conditional on period t information, C s,t is consumption, A s,t = (B s,t +F s,t ) is (non-human) wealth where B s,t and F s,t are the quantities purchased of one-period home government and foreign bonds, T s,t is lump-sum taxes, and L s,t is a non-insurable stochastic (labor plus dividend) income. Note that each consumer inelastically supplies a unit of labor, such that labor supply equals total population. As is standard, we assume the existence of insurance firms that make annuity payments to consumers holding wealth during their lives. In exchange, the insurance firms inherit the wealth at the consumer's death. This implies that the gross return on wealth is
(1 + ρ) = (1 + r)/(1 − p), where (1 + r) is the gross return on one-period bonds.
At time t, the firm chooses employment and investment to solve
subject to
where D t is dividends, w t is the wage rate, N t is employment, Z t is a stochastic productivity shock, and K t is the capital stock. Aggregate income is defined as
In the competitive equilibrium, N t = P = 1.
The home government faces the budget constraint
where B * t is the quantity purchased of one-period home government bonds by foreign consumers, and G t is the home government stochastic expenditures on goods and services.
The budget deficit is defined as
The term [r/(1 + r)] (B t + B * t ) denotes debt servicing and (G t − T t ) is the primary deficit. The external deficit is defined as the negative of the current account. The current account is measured as the sum of net income from foreign assets and the trade balance:
The term [r/(1 + r)] (F t − B * t ) denotes net income from foreign assets and Q t − C t is the trade balance, where Q t ≡ Y t − I t − G t is net output (output net of investment and government expenditures).
The Rules
We solve the model as follows (see Technical Appendix). First, assuming quadratic preferences, we solve the consumer's problem to obtain cohort-specific consumption functions.
Second, we aggregate across consumers to get the aggregate consumption function. Third, we use the aggregate consumption function to substitute out consumption from the current account equation (9). This yields the optimal rule for the current account:
where
Equation (10) relates the current account to wealth, the budget deficit, and the adjusted current account x t . Equation (11) In addition, note that the current change in net output is unaffected by tax policies (see Technical Appendix).
Fourth, the optimal rule for aggregate wealth is derived from the aggregate consumer's budget constraint and the aggregate consumption function. The result is
where w t+1 denotes adjusted wealth.
For completeness, the rules are coupled with a law of motion for forcing variables. For now, we model the law of motion that drives these variables as
or
We use the process (14) to construct the forecasts of future forcing variables in the forward-looking rules (11) and (13). The adjusted current account reduces to
for e 1 = ( 1 0 ) , e 2 = ( 0 1 ) , and I is the identity matrix. Also, adjusted wealth reduces to
Tax Cuts and Twin Deficits
For a given contemporaneous government expenditure, a tax cut innovation clearly results in a budget deficit. To engineer a twin deficit, the budget deficit must generate an external deficit. The relation between the budget and external deficits is obtained from the general
Thus, the budget deficit affects the current account by the term − [(ρ − r)/ρ] and by the
This solution embeds two different channels by which the budget deficit affects the external deficit. The demographic channel operates via the demographic structure of the model, and is controlled by the birth rate p. The forecasting channel operates via the dynamic structure of the law of motion, and is controlled by the parameter π 12 . A simple way to understand the mechanisms of these channels is to first consider a case where both channels are closed (p = 0 and π 12 = 0). In this case, the current account reduces to CA t = x t = θ 1 ∆Q t , so that the external deficit is unaffected by the budget deficit. Then, from this benchmark we can sequentially study the effects of opening only one channel.
The effects of the demographic channel depend on the birth rate p. When 0 < p < 1, the economy is populated by overlapping generations, and consumers can shift a fraction (0 < [(ρ − r)/ρ] < 1) of their tax burden to unborn generations. In this case, the solution for the current account remains as in the general expression, but with
Then, a tax cut that raises the budget deficit may raise consumer's wealth, lower aggregate saving and the current account, and thus raise the external deficit. In contrast, when p = 0, the economy is populated by an infinitely-lived consumer, and the consumer must bear the full tax burden ([(ρ − r)/ρ] = 0).
In this case, a tax cut does not generate a twin deficit.
The effects of the forecasting channel depend on the parameter π 12 . When, π 12 = 0, changes in the budget deficit Granger-cause changes in net output. In this case, the solution
Thus a tax cut that raises the budget deficit may signal changes in future net output. As an example, consider the starve-the-beast hypothesis where tax cuts signal lower government expenditures in the future, and thus higher future net output. Then, the tax cut may raise consumer's wealth, lower aggregate saving and the current account, and thus raise the external deficit. In contrast, when π 12 = 0, changes in the budget deficit do not signal changes in future net output, and as such a tax cut does not generate a twin deficit.
The Empirical Approach
We wish to study the effects of a tax cut on the budget and external deficits of several countries. To do so, we first operationalize the solutions, by restating them as VARs. We then test the main restrictions imposed by the model and provide estimates for the birth rate.
The VARs
The solutions (15) and (16) show that the adjusted current account and adjusted wealth are functions of the whole vector of exogenous variables. The solutions embed the effects of both demographic and forecasting channels. Importantly, the forecasting channel operates through the forecast of future forcing variables. However, there may be omitted variables that help forecast future forcing variables, so that the the law of motion (14) is misspecified.
To ensure that the law of motion is well specified, we follow Boileau and Normandin (2002) .
That is, we assume that the law of motion for forcing variables is
and V t = ( Q,t D,t h,t ) . The variable h t sum-
marizes all variables that contain information useful to forecast future forcing variables.
We then use (17) to construct the forecasts in the forward-looking rules (11) and (13).
This yields x t = θ H t and w t+1 = (1 + r)θ H t where θ ≡ ( θ 1 θ 2 θ 3 ) and θ =
and I is the identity matrix.
Unfortunately, we have no detailed knowledge about the additional variable h t . The new solution however suggests that the measurable adjusted current account x t summarizes all the relevant information required to forecast future forcing variables. That is, we can rewrite the solution in vector form as
where X t = ( ∆Q t ∆D t x t ) and Θ = ( e 1 e 2 θ ) . Equation (18) is used to rewrite the law of motion (17) as
where Γ = ΘΠΘ −1 and U x,t = ΘV t . This suggests that an unrestricted version of the VAR (19) can be used to make adequate forecasts of future forcing variables.
Applying this insight to construct the forecasts in the forward-looking rule (11) results in
where x t is the predicted value of the adjusted current account, and the vector of parameter
. This yields the predicted VAR:
For completeness, we specify the unrestricted VAR for adjusted wealth as
where W t = ( ∆Q t ∆D t w t+1 ) . Using the VAR (22) to forecast the future forcing variables in rule (13) yields the predicted VAR:
, and w t is the predicted adjusted wealth.
Birth Rates and Model Restrictions
The VARs involve the adjusted current account and adjusted wealth, which are measured from observables and the parameters r and p. We calibrate the value of the real interest rate to r = 0.01 per quarter. We estimate the value of the birth rate p by exploiting the orthogonality restrictions implied by the null hypothesis that the model is valid. Under the null, the predicted and actual adjusted current accounts are the same: These bounds are obtained by performing a grid search for the values of the birth rate and selecting those for which all the coefficients associated with the regression of ε t on x t−1 , ∆Q t−1 , and ∆D t−1 are jointly insignificant. The estimate p is a generalized method of moments (GMM) estimate. For this, we exploit the orthogonality between ε t and a vector that includes a constant, ∆Q t−1 , and ∆D t−1 .
First, the numerical values of the lower bound p are strictly positive and the higher bound p is strictly smaller than unity at the 1 percent level for all countries. The 1 percent level bound p is 0.1 percent for most countries, with the exception of 0.3 percent for the Netherlands. The 1 percent level bound p ranges from a low of 1.3 percent in Germany to a high of 7.7 percent in Italy. At other levels, the bounds are not always defined. For those that are defined, the lower bound p is strictly positive and the higher bound p is strictly smaller than unity.
Second, the GMM estimates p are not statistically different from the lower bound p for all countries. The estimates p fall inside the 1 percent bounds for all countries, but Germany and Norway. Although the birth rate estimates p are imprecised, the overidentifying restrictions related to the GMM estimates are never rejected. The implication is that the orthogonality restrictions statistically hold for all countries.
Third, the actual birth rates ℘ range from a low of 1 percent per quarters in Germany to a high of 1.5 percent in Australia, Canada, and the United States. The actual birth rates ℘ fall inside the 1 percent level bounds p and p for all countries. Importantly, the restrictions of the model hold for the actual birth rate ℘ at the 1 percent level for all countries, including the Scandinavian countries.
Results
We first describe the data. We then use the predicted VARs to construct the responses of the budget deficit and the external deficit to a tax cut.
Data Description
Figure 1 plots the ratio of the external deficit to output and the ratio of the budget deficit to output for all the countries in our sample. A visual inspection suggests that the two deficits are positively correlated in some countries (e.g. Italy and Norway), but negatively correlated for others (e.g. Canada, Spain, and United Kingdom). For example, the budget deficit of Canada, France, Italy, and Spain show a similar pattern. The budget deficit was relatively high in the mid-70s, high in the mid-80s, and high again in the mid 90s. In contrast, for the same time periods, the external deficit was relatively low in Canada and Spain, high in Italy, and somewhere in between in France. For other countries, there are no sizeable correlations between the two deficits. For example, starting from the early 90s, the budget deficit started to climb rapidly in Japan, without any sizeable movements in the external deficit. During the same period, the external deficit plummeted in Switzerland without any sizeable movements in the budget deficit. As for the whole group of countries, the Scandinavian economies do not display a specific pattern. There are strong positive comovements between the budget and external deficits for Norway and Sweden, but not for Denmark and Finland. Table 1 provides estimates of the unconditional contemporaneous correlation between the external deficit ratio and the budget deficit ratio. The two deficits are positively correlated in some countries and negatively correlated for others. The unconditional correlation ranges from a low of -0.468 for Canada to a high of 0.643 in Norway. It is negative for 9 countries and positive for 7 countries. As expected, the Scandinavian countries do not display a specific pattern. There is a large positive and statistically significant unconditional correlation between the two deficits for Norway and Sweden, but a small and insignificant unconditional correlation for Denmark and Finland.
So far, the data show little evidence of a general pattern of twin deficits. Importantly, the unconditional correlations jointly capture the effects of several shocks, and do not provide enough information to isolate the effects of specific shocks such as tax cuts. Table 2 provides estimates of the conditional contemporaneous correlation between the budget deficit ratio and the external deficit ratio. To isolate the effects of taxes, the conditional correlations are computed from the predicted VARs (21) and (23), assuming that the economy is hit only by fiscal policy shocks (see Technical Appendix). The shocks correspond to tax shocks, because they are innovations of the budget deficit that are orthogonal to net output (which is constructed from output, investment, and government expenditures). For this exercise, the correlations are computed for a benchmark calibration that uses a quarterly real interest rate of r = 0.01 and the actual birth rate ℘. Recall that the actual birth rate falls well within the range of values for which the model's orthogonality restriction holds for all countries.
Tax Cuts and Twin Deficits
Importantly, the conditional correlations generated by our benchmark calibration dis- Overall, these results provide ample evidence that a tax cut generates twin deficits.
The positive conditional correlations between the budget and external deficits are large and significant. The positive and significant dynamic responses of the two deficits explains the conditional correlation and describe the mechanism by which the tax cut is propagated through time. Finally, the responses of the deficits have large economic repercussions on the public and external debts.
Demographic versus Forecasting Channels
To disentangle the effects of the different channels on the propagation of the fiscal policy shock, we reproduce our empirical results while shutting down the different channels. In what follows, the conditional correlations and dynamic responses are computed as before.
To do so, we reestimate the full structural model for the different parametrizations. This implies small differences in the responses of the budget deficit to the fiscal policy shock, but the responses remain significantly positive at all horizons.
The results under no demographic are computed for a version of our structural model that closes the demographic channel. These results appear in Figures 4 and 5 , as well as Tables 2 and 3 For the no forecasting channel, the dynamic responses of the external deficit are large and persistent, but do not display the shapes generated by the benchmark calibration.
As a result, the cumulated responses of the external deficit are all large and significant. These results suggest that the demographic and forecasting channels are important in understanding how a tax cut generates twin deficits. Both channels work to produce positive conditional correlations between the deficits. In particular, the forecasting channel explains the shape of the responses of the external deficit, while the demographic channel explains the amplitude of the responses.
Conclusion
We study the effects of tax shocks on the budget and external deficits of industrialized economies over the post-1975 period. To do so, we employ a tractable small open-economy model with overlapping generations for which the solution takes the form of restricted
VARs. In the model, a tax cut innovation raises the budget deficit. In turn, the increase in the budget deficit may affect the external deficit via two distinct channels. The demo-graphic channel is standard and occurs when consumers can shift a portion of their future tax burden to unborn generations. The forecasting channel is less standard, and occurs when agents require forecasts of future variables to make optimal choices.
We find that tax shocks generate positive comovements between budget and external deficits for all the countries in our sample. Conditioning on tax shocks, the correlation between the budget and external deficits are large, positive, and significant. These conditional correlations are attributable to the positive responses of both deficits to a tax cut over most horizons. Finally, we find that both demographic and forecasting channels play a role in producing positive comovements. That is, the forecasting channel explains the shape of the responses of the external deficit, while the demographic channel explains the amplitude of the responses.
Technical Appendix

The Forward-Looking Rules
The forward-looking rules for the current account and wealth are derived from the consumer's problem. The consumer chooses consumption to maximize lifetime utility (1) subject to the budget constraint (2). Assuming that consumers have quadratic preferences, consumption is a martingale:
Using the budget constraint (2), the Euler equation (A.1) is solved to yield the individual consumption function
We aggregate cohort-specific consumption functions (A.2) and budget constraints (2) to obtain the aggregate consumption function and the aggregate budget constraint:
and 
Substituting (A.5) in the current account equation (9) yields
Using the aggregate budget constraint (A.4) and the consumption function (A.3), the rule for wealth is
Income, Investment, and Output
In the model, current income, investment, output, and net output are unaffected by tax policies. To see this, consider the firm's problem. At time t, the firm chooses labor and investment to maximize the present value of dividends (3) subject to the definition of dividends (4), the production technology (5), and the accumulation equation (6). The optimality conditions are
Note that, in equilibrium,
As a result, contemporaneous income L t , investment I t , output Y t , and net output Q t are unaffected by tax policies.
The Orthogonality Conditions
The orthogonality conditions ensure that, under the null hypothesis that the model is valid, the actual and predicted adjusted current accounts are the same:
−1 , and that x t = e 3 X t . Thus, under the null, 
Also from (A.11), note that
(A.13) Equation (A.13) shows that ε t is an innovation. In our empirical work, we exploit the orthogonality between this innovation and lagged variables to estimate the birth rate.
The Conditional Measures
We compute the conditional contemporaneous correlation between the budget deficit ratio and the external deficit ratio using the predicted VARs (21) and (23), but where we only retain the orthogonal innovations to the budget deficit. For this, we use Cholesky decompositions of the covariance matrices of the innovations U x,t and U w,t . As such, the vector of orthogonal innovations are Ξ x,t = Λ −1
x U x,t and Ξ w,t = Λ −1 w U w,t , where Λ x and Λ w are lower triangular matrices with positive elements on the diagonal such that Λ x Λ x = E(U x,t U x,t ) and Λ w Λ w = E(U w,t U w,t ). We then retain the orthogonal tax innovations and discard the other shocks. We feed these tax innovations in the predicted VARs to obtain simulated paths of the change in net output, the change in the budget deficit, the adjusted current account, and adjusted wealth. Finally, the simulated data are used to compute the budget deficit to net output ratio and the external deficit to net output ratio.
We also construct the dynamic responses of the budget and external deficits using predicted VARs. The j th response of the change in the budget deficit to the fiscal policy shock is R ∆D,j = e 2 Γ j x ΥΛ x e 2 , where we normalize the shock to unity. Then, the j th response of the level of the budget deficit is constructed by summing the responses of the change in the budget deficit:
Also, the j th response of the adjusted current account and adjusted wealth are R x,j = e 3 Γ j x ΥΛ x e 2 , and R w,(j+1) = e 3 Ψ j w ΦΛ w e 2 , where we normalize the shock to unity. Finally, the j th response of the current account is
where R A,j is constructed from
for R A,0 = 0 (since wealth is predetermined).
Data Appendix
The periods.
Current Account
The current account is the product of the nominal current account in US dollars (source:
IFS) and the nominal exchange rate of national currency units per US dollar (source: IFS), divided by a price index. For Norway and Switzerland, the nominal current account is interpolated from an annual to quarterly frequency by the algorithm Distrib (source: RATS) over the subsamples for which quarterly data are unavailable. Otherwise, the nominal current account is seasonally adjusted by the exponential smoothing algorithm Esmooth (source: RATS). Also, for Germany the price index is the Gross Domestic Product (GDP) deflator (source: IFS). For the other countries, the price index is the all-item consumer price index (CPI) (source: IFS).
Budget Deficit
The budget deficit is defined as the negative of the nominal budget surplus in national currency divided by the price index. For Japan, the nominal budget surplus is obtained by multiplying the sum of the primary surplus to GDP ratio (source: EO) and the net interest income to GDP ratio (source: EO) by the nominal GDP in national currency (source: IFS). For the other countries, the nominal budget surplus is directly collected (source: IFS). For Australia, Denmark, Germany, Norway, Sweden, and Switzerland the nominal budget surplus is interpolated over the subsamples for which quarterly data are unavailable. Otherwise, the seasonality in the nominal budget surplus is removed.
Net Output
Net output is measured as nominal GDP in national currency (source: IFS) minus the sum of nominal government expenditures in national currency (source: IFS) and nominal investment expenditures in national currency (source: IFS), normalized by the price index. For Austria, Denmark, Finland, Norway, and Sweden, nominal GDP as well as nominal investment and government expenditures are transformed to remove seasonal effects.
Wealth
Wealth is the sum of the nominal net foreign assets in US dollars (source: Lane and Milesi-Ferretti 2007) adjusted by the nominal exchange rate of national currency units per US dollar (source: IFS) and the nominal domestic government debt in national currency, deflated by the price index. For all countries, the nominal net foreign assets is interpolated from an annual to quarterly frequency. For Japan, the nominal government debt is obtained by multiplying the nominal government debt to GDP ratio (source: EO) by the nominal GDP in national currency (source: IFS). For Australia and Denmark, the nominal government debt is measured as the product of the nominal debt service (source: IFS) and the reciprocal of the annuity factor (1 + r)/r, where the nominal debt service is interpolated and the interest rate r is fixed to 4 percent per year. For the other countries, the nominal government debt is directly collected (source: IFS). For Austria, Canada, Norway, Spain, Sweden, Switzerland, and the United Kingdom, the nominal government debt is interpolated over some subsamples.
For France, Netherlands, and Sweden, the nominal government debt is transformed to remove seasonal effects.
Birth Rates
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Figure 1. Budget and External Deficits
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